Development and evaluation of rapid screening detection methods for genetically modified crops using loop-mediated isothermal amplification.
We developed new loop-mediated isothermal amplification (LAMP)-based detection methods for the screening of genetically modified (GM) maize and soybean events. The LAMP methods developed targeted seven sequences: cauliflower mosaic virus 35S promoter; 5-enolpyruvylshikimate-3-phosphate synthase gene from Agrobacterium tumefaciens strain CP4 (cp4epsps); phosphinothricin acetyltransferase (pat) gene; mannose-6-phosphate isomerase gene; Pisum sativum ribulose 1, 5-bisphosphate carboxylase terminator; a common sequence between Cry1Ab and Cry1Ac genes; and a GA21 construct-specific sequence. We designed new specific primer sets for each target, and the limit of detection (LOD) was evaluated using authorized GM maize and soybean events. LODs for each target were ≤ 0.5%. To make the DNA extraction process simple and rapid, we also developed a direct LAMP detection scheme using crude cell lysates. The entire process, including pretreatments and detection, could be completed within 1 h.